We introduce a technique for determining the polarimetric characteristics of light by measuring the contrast of the intensity f luctuations in an interferometric setup. The method permits simultaneous measurement of the degree of polarization and of the second normalized Stokes component, which is related to the ellipsometric parameters azimuth and ellipticity, based on only two measurements. We also show that by using phase modulation we can increase the signal-to-noise ratio as much as 40% under certain conditions.
The electric field components and therefore the total intensity of a partially polarized random electromagnetic f ield are generally f luctuating. Mandel and Wolf 1 gave the result ͗͑DI ͒ 2 ͘ ͑1 1 P 2 ͒ ͗I ͘ 2 ͞2 for the variance of the intensity f luctuations for partially polarized light in a coordinate system in which ͗I x ͘ ͗I y ͘, where the angle brackets ͗. . .͘ denote the ensemble average, P is the degree of polarization, and ͗I ͘ is the average intensity. This result is obtained assuming Gaussian statistics for the f luctuations of electric f ield components E x and E y , which are partially correlated; the degree of correlation is related to the degree of polarization P . The contrast of the intensity f luctuations can be written as C ͓͑1 1 P 2 ͒͞2͔ 1͞2 . This formula shows a simple relationship between the contrast C of the intensity f luctuations and the degree of polarization P of light. The degree of polarization, the intensity, and its variance, are all coordinate system invariant. Experimentally, one can determine the degree of polarization by simply measuring the contrast with a regular intensity detector that is also coordinate system invariant. However, if additional information about the polarized component of the light is required, more measurements are necessary with optical components that are polarization sensitive (polarizers, wave plates), and therefore a coordinate system has to be specif ied for the orientation of the optical components and of the state of polarization. The use of polarizers to select specif ic polarimetric components is energetically disadvantageous, and here we present a method of performing polarimetric measurements without using a polarizer. A Mach-Zehnder interferometer is used for simultaneous measurement of the degree of polarization and of the second component of the Stokes vector, based on only two measurements. In addition to obtaining polarimetric information from contrast measurement, our technique permits an increase of the signal-to-noise ratio up to 40% in certain circumstances. A similar experimental setup was pre-viously 2 used for adjusting the degree of polarization and the spectrum of light based on tuning the correlations between parallel components of the electric field coming from the two arms of the interferometer. The degree of polarization rather than the full description of the state of polarization is of interest in multiple scattering 3 and free-space propagation, 4,5 where the statistical nature and not the deterministic component of light bears relevant information.
To describe the proposed technique we recall that the degree of polarization of the input optical f ield is given by 6 P ͓1 2 4 Det J͑͞TrJ͒ 2 ͔ 1͞2 , where Det and Tr are the determinant and the trace, respectively, of the coherence matrix 7 J ij ͗E ‫ء‬ i E j ͘ ͑i, j x, y͒. For a Mach-Zehnder interferometer the total output field is represented by the ensemble ͕E ͑T ͒ ͖ ͕E ͑1͒
x 1 E ͑2͒ x ͖x 1 ͕E ͑1͒ y 1 E ͑2͒ y ͖ŷ , wherex andŷ denote the unit vectors along the x and y directions, with 1 and 2 representing the arms of the interferometer, as shown in Fig. 1 . If we consider that the f ield components in the two arms differ by only a phase factor exp͑iw j ͒, the total f ield can be expressed as a function of the initial field components as ͕E ͑T ͒ ͖ ͕E x ͖f xx 1 ͕E y ͖f yŷ , where 
